Carbon monoxide, a cyclic GMP-related messenger, involved in hypoxic bronchodilation in vivo.
Recent reports indicate the presence of two carbon monoxide (CO)-inducing enzymes, heme oxygenase (HO)-1 and -2 in airway smooth muscle. Generally HO-2 is considered to be a constitutive enzyme associated with various neuronal structures, whereas HO-1 can be induced by several factors, including hypoxia. Recent functional data indicate that exogenous CO can induce bronchodilation via a NO-independent, cyclic GMP-related mechanism. The aim of the present study was to investigate the potential role of CO as an endogenously produced airway messenger using an in vivo model of airway hypoxia. HO-1 and HO-2-like immunoreactivities were seen in airway smooth muscle along the bronchus and in the respiratory epithelium. The staining for HO-1 was relatively weak but consistent in all animals investigated. In contrast, the HO-2 staining was intense at all locations. After hypoxic stimulation, the staining for HO-1 and HO-2 was equally intense, indicating an up-regulation of the HO-1 expression. In another set up, anaesthetized, ventilated guinea-pigs were given a continuous infusion of histamine to increase total pulmonary resistance (R1). Hypoxic stimulation, induced by inhalation of 180 breaths of pure nitrogen (N2), resulted in a subsequent reduction in R1. Pretreatment with Rp-8Br-cGMPs, a cyclic GMP antagonist abolished more than 75% of this reduction, whereas L-NAME, an antagonist of NO synthesis, was without effect. Zinc protoporphyrin-IX (ZnPP), an inhibitor of HO, mimicked the effects of Rp-8Br-cGMPS. In conclusion, the present findings suggest a possible role for CO in the hypoxic regulation of airway tone.